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(54) Data communication apparatus

(57)  According to the present invention, it is possi-
ble to receive data for which continuity is ensured, with-
out receiving the same data repeatedly.

When a bus reset arises and a reconnection
request is received from a computer that informed Com-
mand Block Agent ORB whose execution was inter-
rupted by that bus reset, the job execution part 2152
specifies print data that has not been obtained out of the
print data of the storage area described in that ORB,
based on the number of Read Block Requests or Read
Block Responses, counted by the execution status mon-
itoring part 2151. Then, the job execution part 2152
makes the packet-for-print-data generating part 2173
generate Read Block Request to read only the print
data that has not been obtained from the computer 1,
and sends it to the computer 1.
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Description

Background of the Invention
1. Field of the Invention

[0001] The present invention relates to a data com-
munication apparatus that performs data communica-
tion with a partner apparatus through a communication
line, and, in particular, to a data communication appara-
tus that performs data communication with a partner
apparatus through a serial interface based on IEEE
(The Institute of Electrical and Electronics Engineers,
Inc.)1394.

2. Related Art Statement

[0002] As a serial interface realizing high speed
data transfer, has been proposed IEEE1394. In compar-
ison with SCSI (Small Computer System Interface) that
has been conventionally used as an interface between a
computer and its peripheral devices, IEEE1394 has var-
ious advantages. For example, IEEE1394 supports
automatic allocation of respective IDs of connected
devices or disconnection of a connected device while it
is connected to the power source (so-called hot swap).
[0003] In IEEE1394, the automatic allocation of ID
to each connected device (node) is realized as follows.
[0004] Namely, first, each node recognizes itself as
a "branch" connected to two or more nodes, or a "leaf"
connected to only one node. Next, each node sends a
parent_notify signal after a lapse of a predetermined
time, in turn starting from a node that has recognized
itself as a "leaf". On the other hand, a node that has rec-
ognized itself as a "branch" sends a child_notify signal
to a node from which a parent_notify signal is received
before the former sends a parent_notify signal. Thus,
decision of parent-child relationships between nodes
proceeds, to identify a tree structure having a root, i.e.,
a node that has recognized itself as a "branch" to which
all the nodes are connected as children (Tree Identifica-
tion).

[0005] Next, after the identification of the tree struc-
ture, each node sends, in prescribed turn, a self-packet
including a physical_ID used by itself and management
information, to open his own basic information to the
other nodes. Here, into the physical_ID, is written the
number of times self-packets are sent. In other words, a
node that sends self-packet in the first place enters "0"
in his physical ID, a node that sends self-packet in the
second place enters "1" in the physical ID. By this
arrangement, IDs used by respective nodes are auto-
matically allocated (Self-recognition).

[0006] Further, according to IEEE1394, hot swap is
realized as follows. Namely, when a new node is con-
nected while connection topology of the bus is super-
vised, then, each node cancels information on the
topology, and the tree identification and self-recognition
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are carried out again to perform automatic allocation of
IDs of respective nodes (Bus Reset).

[0007] According to IEEE1394, during the bus
reset, data communication between nodes is not carried
out. Owing to this, when bus reset arises during data
transfer, operation of a connected device is likely to be
affected in a case where continuity (here, meaning not
continuity from the viewpoint of time but continuity from
the viewpoint of data itself) is required.

[0008] For example, in a case where data of high
real-time property is transmitted, such as when a televi-
sion broadcast signal received by a television receiver is
sent to a monitor via an IEEE1394 interface to display,
there appears such a symptom that a screen on the
monitor is interrupted during bus reset. In other words,
the television broadcast signal received by the television
receiver during the bus reset can not be seen. In this
case, subsequent monitor operation is not affected.
After completion of the bus reset, the television broad-
cast signal received by the television receiver can be
displayed on the monitor in real time, as before the bus
reset.

[0009] However, for example, in a case where a
program prepared by a computer is transferred to a stor-
age device via an IEEE1394 interface or where print
data prepared in a computer is transferred to a printer
via an IEEE1394 interface, if data continuity is not
ensured between before and after a break of data trans-
fer owing to a bus reset, the transferred data loses its
meaning.

[0010] In other words, when even a part of program
data is lost, that program is not valid, and a computer
can not execute that program. Further, print data
includes a code formed of a data sequence of several
bytes such that meaning of data following the code is
defined by that code. Accordingly, when such a code is
lost, illegal characters appear in the printed result.
[0011] For that reason, some technique adopts an
idea that, when a bus reset arises while data is trans-
ferred through an IEEE1394 serial interface, and if the
data in question requires data continuity such as pro-
gram data or print data, then the transfer of the data in
question is tried again from the beginning.

Summary of the Invention

[0012] However, even when the above idea is
employed, the following problem remains.

[0013] Namely, for example, some serial printer
such as an ink jet printer starts printing when it receives
print data for one line (one scan of a print head).
Accordingly, if the print data is transferred again from
the beginning, it is possible that same print data is
printed repeatedly.

[0014] The present invention has been made taking
the above situation into consideration. An object of the
invention is to provide a data communication apparatus
that can resume data transfer without repeating the data
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transfer from the beginning, when the data transfer is
interrupted owing to generation of an event such as a
bus reset.

[0015] To attain the above object, the present inven-
tion provides a data communication apparatus compris-
ing: job execution means for receiving data from a
partner apparatus, for executing a job; and job manage-
ment means for managing an execution status of that
job. When a job whose execution was interrupted by a
given event is to be resumed, the job management
means instructs the job execution means to resume the
job, while presenting an execution status at a time when
the execution of the job was interrupted. The job execu-
tion means refers to the execution status at the time
when the execution of the job was interrupted, for
receiving only data required for executing a non-proc-
essed part of the job, the execution status being pre-
sented by the job management means, relating to the
job about which the instruction of resuming has been
given.

[0016] According to the present invention, in resum-
ing a job whose execution has been interrupted by a
given event, the job execution means refers to the exe-
cution status presented by the job management means
with respect to the time when the execution of that job
was interrupted, and receives only the data required for
executing the non-processed part of the job, from the
partner apparatus. Accordingly, the same data is not
received repeatedly, and data whose continuity is
ensured can be received.

[0017] In a case where the data communication
apparatus of the present invention performs data com-
munication with a partner apparatus through a serial
interface based on IEEE (The Institute of Electrical and
Electronics Engineers, Inc.) 1394 and in accordance
with a data transfer protocol based on SBP-2 (Serial
Bus Protocol 2), the bus reset defined in IEEE1394 cor-
responds to "a given event" that interrupts execution of
a job, for example.

[0018] In that case, the job execution means is real-
ized as one that follows ORB (Operation Request
Block), which is received from the partner apparatus as
a job and contains data (in detail, data indicating the first
address and a transfer data quantity) indicating a stor-
age area of data to be transferred from the partner
apparatus to the data communication apparatus itself, in
order to generate and send Read Block Request that
indicates a read start address and a predetermined
read data quantity to the partner apparatus, and, in
response to it, receives Read Block Response that con-
tains read data, so that the job execution means
sequentially reads the data by the predetermined data
quantity from any address, so as to receive the data in
the storage area indicated by the ORB.

[0019] Further, the job management means can
manage the execution status of the ORB, by knowing
that ORB under execution by the job execution means,
and by knowing at least one of: the number of sending
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Read Block Requests generated to execute that ORB,
the number of receiving Read Block Responses
received from the partner apparatus as responses to
those Read Block Requests, and the total byte number
of the read data contained in those Read Block
Responses.

[0020] Here, for example, when a request of the
reconnection process defined by SBP-2 is received
from the partner apparatus that sent the ORB whose
execution was interrupted by a bus reset, and further,
the same ORB as the interrupted ORB is received, then,
the job management means may instruct the job execu-
tion means to resume the execution of the ORB by pre-
senting at least one of the number of sending Read
Block Requests, the number of receiving Read Block
Responses, and the total byte number of the received
data contained in those Read Block Responses at the
time when the execution of the ORB was interrupted.
And, the job execution means may generate Read Block
Requests required for receiving the data that has not
been obtained yet, excluding that has already obtained,
out of the data in the storage area indicated in the ORB,
specifying the data that has not been obtained yet by at
least one of the number of sending Read Block
Requests, the number of receiving Read Block
Responses, and the total byte number of the received
data contained in those Read Block Responses, at the
time when the execution of the ORB was interrupted.
Those numbers are presented by the job management
means. The job execution means sends the generated
Read Block Requests to the partner apparatus, and
receives Read Block Responses in response to those
Read Block Requests.

[0021] By this arrangement, even when receipt of
data is interrupted by a bus reset, it is possible to
receive the data which is ensured in its continuity, with-
out receiving the same data repeatedly.

Brief Description of the Drawings
[0022]

Fig. 1 is a schematic configuration showing a sys-
tem including a printer 2 to which an embodiment of
the present invention is applied;

Fig. 2 shows a print execution sequence to be exe-
cuted between a computer 1 and the printer 2
shown in Fig. 1;

Fig. 3 shows an execution sequence for resuming
print data transfer to be executed between the com-
puter 1 and the printer 2 shown in Fig. 1;

Fig. 4 is a schematic configuration showing the
computer 1 of Fig. 1;

Fig. 5 is a view showing an example of hardware
configuration of a computer main part 12 shown in
Fig. 4;

Fig. 6 is a schematic configuration of the printer 2
shown in Fig. 1;
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Fig. 7 is a view showing an example of hardware
configuration of a printer main part 22 shown in Fig.
6;

Fig. 8 is a flowchart for explaining operation of the
computer 1 in the print execution sequence shown
in Fig. 2;

Fig. 9 is a flowchart for explaining operation of the
computer 1 in the execution sequence for resuming
print data transfer shown in Fig. 3;

Fig. 10 is a flowchart for explaining operation of the
printer 2 in the print execution sequence shown in
Fig. 2; and

Fig. 11 is a flowchart for explaining operation of the
printer 2 in the execution sequence for resuming
print data transfer shown in Fig. 3.

Detailed Description of the Preferred Embodiments

[0023] In the following, an embodiment of the
present invention will be described.

[0024] Fig. 1 is a schematic configuration showing a
system including a printer 2 to which an embodiment of
the present invention is applied. Here, each of a compu-
ter 1, the printer 2, a scanner 3, and a digital video cam-
era 4 is provided with a serial interface based on IEEE
(The Institute of Electrical and Electronics Engineers,
Inc.) 1394, and connected with one another through that
interface. Further, it is assumed that, in the present sys-
tem, at least data communication between the compu-
ter 1 and the printer 2 is carried out in accordance with
a data communication protocol based on SBP-2 (Serial
Bus Protocol 2).

[0025] In the following, for the sake of simplicity,
only a data transfer process between the computer 1
and the printer 2 will be described.

[0026] First, a print execution sequence executed
between the computer 1 and the printer 2 will be
described.

[0027] Fig. 2 shows the print execution sequence
carried out between the computer 1 and the printer 2.
[0028] As shown in the figure, the print execution
sequence is partitioned into: 1. a login process; 2. a
print data transfer process; and 3. a logout process.

1. Login process

[0029] The computer 1 informs the printer 2 of Write
Block Request 1001 in which a storage area (to be spe-
cific, the first address and transfer data quantity) for
Login ORB (Operation Request Block) for the computer
1 to log in the printer 2 is described.

[0030] Receiving this, the printer 2 returns Write
Response. Thereafter, the printer 2 generates Read
Block Requests, each of which indicates a read start
address and a predetermined read data quantity, one
after another, to the number of times required for read-
ing all the data in the storage area described in Write
Block Request 1001. Here, this plurality of Read Block
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Requests are generated and sent sequentially such
that, when one split transaction is ended, then, the next
data following the data read from the computer 1 in that
transaction is read in the next split transaction. By this,
the printer 2 sequentially receives Read Block
Responses from the computer 1, to obtain the Login
ORB.

[0031] Next, when the printer 2 completes reading
of Login ORB, the printer 2 sends Read Quadlet
Request that indicates a read start address and a pre-
determined read data quantity, to read contents of con-
figuration ROM of the computer 1, and obtains GUID
(global ID) or the like of the computer 1 to identify the
computer 1 which it logged in.

[0032] Then, the printer 2 sends Login Response
as Write Block Request. The Login Response includes
information such as an address (ORB pointer) on the
side of the printer 2 at which Command Block Agent
ORB should be written. Command Block Agent ORB
describes a print data transfer instruction, a storage
area for print data to be transferred and the like. There-
after, a packet indicating that the processing of Login
ORSB is ended, is sent as Write Block Request.

2. Print data transfer process

[0033] The computer 1 sends Write Block Request
1002 in which the address at which Command Block
Agent ORB is stored is described, in order that the men-
tioned ORB is written at the ORB pointer indicated in
Login Response sent from the printer 2.

[0034] Receiving this, the printer 2 returns Write
Response. Next, the printer 2 generates and sends
Read Block Request, in order to read Command Block
Agent ORB that is stored at the address described in
Write Block Request 1002.

[0035] Receiving this, the computer 1 sends, as
Read Block Response, a packet that stores Command
Block Agent ORB.

[0036] Next, the printer 2 analyzes Command Block
Agent ORB stored in Read Block Response sent from
the computer 1, and generates Read Block Requests,
each of which describes a read start address and a pre-
determined data quantity (for example, 2 Kbytes) that
can be transferred in one split transaction, one after
another, to the number of times required for reading all
the print data in the storage area described in the Com-
mand Block Agent ORB, in order to obtain the print data
in the storage area described in that ORB. Here, this
plurality of Read Block Requests are generated and
sent sequentially such that, when one split transaction
is ended, then, data following the data read from the
computer 1 in that transaction is read in the next split
transaction. By this, the printer 2 sequentially receives
Read Block Responses from the computer 1, to obtain
the print data.

[0037] Thereafter, the printer 2 sends, as Write
Block Request, a packet indicating that the processing
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of the Command Block Agent ORB (transfer process of
the print data) is ended.

3. Logout process

[0038] The computer 1 informs the printer 2 of Write
Block Request 1003 in which a storage area for Logout
ORB for the computer 1 to log out the printer 2 is
described.

[0039] Receiving this, the printer 2 returns Write
Response. Thereafter, the printer 2 generates Read
Block Requests, each of which indicates a read start
address and a predetermined read data quantity, one
after another, to the number of times required for read-
ing all the data in the storage area described in the
Write Block Request 1003. Here, this plurality of Read
Block Requests are generated and sent sequentially
such that, when one split transaction is ended, then,
data following the data read from the computer 1 in that
transaction is read in the next split transaction. By this,
the printer 2 sequentially receives Read Block
Responses from the computer 1, to obtain the Logout
ORB.

[0040] Then, the printer 2 sends, as Write Block
Request, a packet indicating that the processing of the
Logout ORB is ended.

[0041] Next, an execution sequence for resuming
print data transfer will be described. This sequence is
executed between the computer 1 and the printer 2 in a
case where the above-described print execution
sequence is interrupted since a bus reset arises while
that print execution sequence is executed.

[0042] When, for example, the scanner 3 is newly
connected while print data is transferred between the
computer 1 and the printer 2 by executing the above-
described print execution sequence, then, that
sequence is interrupted, causing a bus reset.

[0043] In the bus reset, as described above, each
node cancels information on the bus connection topol-
ogy, and the tree identification and self-recognition are
carried out again to perform automatic allocation of IDs
of respective nodes. Owing to this, it may happen that
the node IDs of the computer 1 and the printer 2 are
changed between before and after the bus reset.
Accordingly, in SBP-2, when a bus reset arises while the
computer 1 is in the middle of login to the printer 2, the
computer 1 carries out reconnection process within a
predetermined period, for making the printer 2 as the
destination of the login confirm the node ID of the com-
puter 1 itself again.

[0044] Fig. 3 shows an execution sequence carried
out between the computer 1 and the printer 2 for resum-
ing print data transfer.

[0045] This sequence is carried out after a bus
reset causes each node to cancel the information on the
bus connection topology and after the tree identification
and self-recognition are carried out again to perform
automatic allocation of IDs of respective nodes. This
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sequence is partitioned into: 1. a printer 2 recognition
process by the computer 1; 2. a reconnection process;
3. a print data transfer resuming process; and 4. a log-
out process.

1. Printer 2 recognition process by the computer 1

[0046] The computer 1 obtains GUID and other
information required for node recognition from each
node, in order to recognize the correspondence
between the newly-allocated node IDs and the nodes.
In other words, the computer 1 sends Read Quadlet
Request to each node, and receives Read Quadlet
Response in response to it, in order to read the contents
of configuration ROM and to obtain information such as
GUID. By this operation, the printer 2 that was logged in
before the bus reset can be identified.

2. Reconnection process

[0047] The computer 1 informs the printer 2 about
Write Block Request 1004 in which a storage area for
Reconnect ORB for the computer 1 to be reconnected
to the printer 2 is described.

[0048] Receiving this, the printer 2 returns Write
Response. Thereafter, the printer 2 generates Read
Block Requests to the number of times required for
reading all the data in the storage area described in the
Write Block Request 1004. Here, this plurality of Read
Block Requests are generated and seat sequentially
such that, when one split transaction is ended, then,
data following the data read from the computer 1 in that
transaction is read in the next split transaction. By this,
the printer 2 sequentially receives Read Block
Responses from the computer 1, to obtain the Recon-
nect ORB.

[0049] Next, when reading of the Reconnect ORB is
ended, the printer 2 sends Read Quadlet Request, so
as to read the contents of the configuration ROM of the
computer 1 to obtain GUID etc. of the computer 1. By
this, the printer 2 can identify the computer 1 that it
logged in before the bus reset.

[0050] Then, the printer 2 sends, as Write Block
Request, a packet indicating that the processing of the
Reconnect ORB is ended.

3. Print data transfer resuming process

[0051] The computer 1 sends Write Block Request
1005 in which the address at which Command Block
Agent ORB for print data transfer is stored is described,
in order to write the mentioned ORB at the ORB pointer
indicated in the Login Response packet informed from
the printer 2 in the print execution sequence that has
been interrupted by a bus reset.

[0052] Receiving it, the printer returns Write
Response. Next, the printer 2 generates and sends
Read Block Request, in order to read Command Block
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Agent ORB stored in the address described in the Write
Block Request 1005. Receiving it, the computer 1
sends, as Read Block Response, a packet storing the
Command Block Agent ORB.

[0053] Next, the printer 2 analyzes the Command
Block Agent ORB stored in the Read Block Response
informed from the computer 1. Then, the printer 2
judges if the print data storage area described in that
ORB is same as the print data storage area described in
the Command Block Agent ORB whose execution has
been interrupted by the bus reset.

[0054] When they are same, then, in order to obtain
print data that has not been obtained from the computer
1 in the processing of the above-mentioned ORB before
the bus reset, out of the print data in the storage area
described in that ORB, the printer 2 sequentially gener-
ates Read Block Requests, each of which describes a
read start address and a predetermined data quantity
(for example, 2 Kbytes) transferable in one split transac-
tion, to the number of times required for reading all the
data that has not been obtained yet. Here, this plurality
of Read Block Requests are generated and sent
sequentially such that, when one split transaction is
ended, then, data following the data read from the com-
puter 1 in that transaction is read in the next split trans-
action. By this, the printer 2 sequentially receives Read
Block Responses from the computer 1, to obtain the
print data that has not been obtained yet in the process-
ing of the Command Block Agent ORB whose execution
was interrupted by the bus reset.

[0055] On the other hand, in a case where the
above-mentioned storage areas are different from each
other, in order to obtain the print data in the storage
area described in the analyzed Command Block Agent
ORB, the printer 2 sequentially generates Read Block
Requests, each of which describes a read start address
and a predetermined data quantity (for example, 2
Kbytes) transferable in one split transaction, to the
number of times required for reading all the print data in
the storage area described in that ORB. Here, this plu-
rality of Read Block Requests are generated and sent
sequentially such that, when one split transaction is
ended, then, data following the data read from the com-
puter in that transaction is read in the next split transac-
tion. By this, the printer 2 sequentially receives Read
Block Responses from the computer 1, to obtain the
print data in the storage area described in the ORB in
question.

[0056] Thereafter, the printer 2 sends, as Write
Block Request, a packet indicating that the processing
of the Command Block Agent ORB (print data transfer
process) is ended.

4. Logout process
[0057] The computer 1 informs the printer 2 about

Write Block Request 1006 in which a storage area for
Logout ORB for the computer 1 to logout the printer 2 is
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described.

[0058] Receiving it, the printer 2 returns Write
Response. Thereafter, the printer 2 sequentially gener-
ates Read Block Requests for reading data from the
computer 1, to the number of times required for reading
all the data in the storage area described in Write Block
Request 1006. Here, this plurality of Read Block
Requests are generated and sent such that, when one
split transaction is ended, then, data following the data
read from the computer 1 in that transaction is read in
the next split transaction. By this, the printer 2 sequen-
tially receives Read Block Responses from the compu-
ter 1, to obtain the Logout ORB.

[0059] Thereafter, the printer 2 sends, as Write
Block Request, a packet indicating that the processing
of the Logout ORB is ended.

[0060] As described above, in the present embodi-
ment, when a print data transfer process caused by
Command Block Agent ORB is interrupted by a bus
reset, the printer 2 obtains, from the computer 1, only
print data that has not been obtained yet in the process-
ing of that ORB before the bus reset. By this arrange-
ment, it is possible that, even when receipt of print data
is interrupted by a bus reset, the printer 2 can receive
the print data whose continuity is ensured, without
receiving the same print data repeatedly.

[0061] Next, the computer 1 and the printer 2 that
realize the above-described execution sequence for
resuming print data transfer will be described.

[0062] First, the computer 1 will be described.
[0063] Fig. 4 is a schematic configuration of the
computer 1 shown in Fig. 1.

[0064] As shown in the figure, the computer 1 com-
prises a data communication part 11 and a computer
main part 12.

[0065] As shown in Fig. 5, the computer main part
12 has a construction of an ordinary computer, compris-
ing a CPU 121, a memory 122, an external storage
device 123 such as a hard disk unit, a reader 124 for
reading data from a portable storage medium 125 such
as a CD-ROM or FD, an input unit 126 such as a key-
board or mouse, a display unit 127 such as a CRT or
LCD display, and an interface 128 that is in charge of
sending and receiving of data between elements includ-
ing the above-described devices and the data communi-
cation part 11. Here, it is assumed that, in the computer
main part 12, a printer driver program for controlling the
printer 2 and an application program such as a word
processing program or a graphics program for preparing
print data to be printed by the printer 2 are in action.
[0066] The data communication part 11 comprises
a PHY processing part 111 for executing a process in
the physical layer of IEEE1394, a Link processing part
112 for executing a process in the link layer of
IEEE1394, a packet processing part 113 for executing a
process in the transaction layer of IEEE1394, a bus
reset detection part 114 for detecting a bus reset
defined in IEEE1394, and a job processing part 115 for
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processing the data transfer protocol based on SBP-2.

[0067] Here, each element constituting the data
communication part 11 may be implemented as hard-
ware using an integrated logic IC such as ASIC (Appli-
cation Specific Integrated Circuits), FPLA (Field-
Programmable Logic Array), and the like, or may be
realized by software utilizing DSP (Digital Signal Proc-
essor). Further, the job processing part 115 may be
realized such that the CPU 121 of the computer main
part 12 executes a certain program. In addition, the data
communication part 11 may be provided as a single
device that can be fitted to the computer main part 12.
[0068] The job processing part 115 generates ORB
(Operation Request Block), and requests the packet
processing part 113 to generate a packet required for
transferring that ORB to the printer 2. For example,
Login ORB/ Logout ORB for the computer 1 to log in/log
out the printer 2, Command Block Agent ORB for the
printer 2 to read print data from the computer 1, or the
like is generated and stored in a predetermined storage
area. Then, the job processing part 115 requests the
packet processing part 113 to generate Write Block
Request for the printer 2 to read those ORBs from the
computer 1.

[0069] Further, when the bus reset detection part
114 detects a bus reset during execution of Command
Block Agent ORB for the printer 2 to read print data from
the computer 1, then, after the Link processing part 112
finishes the processing of the tree identification and the
self-recognition, the job processing part 115 generates
Reconnect ORB for the computer 1 to be reconnected
to the printer 2 and stores it into a predetermined stor-
age area of the computer main part 12. Then, the job
processing part 115 performs the reconnection process
by requesting the packet processing part 113 to gener-
ate Write Block Request for the printer 2 to read that
ORB from the computer 1. Thereafter, the job process-
ing part 115 requests again the packet processing part
113 to generate Write Block Request for the printer 2 to
read, from the computer 1, the Command Block Agent
ORB whose execution has been interrupted.

[0070] The packet processing part 113 comprises a
packet receiving part 116 and a packet generating part
117.

[0071] The packet receiving part 116 receives a
packet from a node through the PHY processing part
111 and the Link processing part 112.

[0072] The packet generating part 117 generates
various packets in conformity with IEEE1394. For exam-
ple, the packet generating part 117 generates Write
Block Request for the printer 2 to read ORB generated
by the job processing part 115, in accordance with an
instruction from the job processing part 115. Or, the
packet generating part 117 reads data required by Read
Block Request received by the packet receiving part
116, and generates Read Block Response containing
that data.

[0073] Next, the printer 2 will be described.
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[0074] Fig. 6 is a schematic configuration of the
printer 2 shown in Fig. 1.

[0075] As shown in the figure, the printer 2 com-
prises a data communication part 21 and a printer main
part 22.

[0076] As shown in Fig. 7, the printer main part 22
has a construction of an ordinary printer, comprising a
memory 222, a CPU 221 for controlling various parts
constituting the printer main part 22 by executing vari-
ous programs stored in the memory 222, a printer
engine 224 having mechanisms (for example, a print
head for discharging ink, a platen, a carriage drive
mechanism for driving a carriage that carries the print
head, a paper drive mechanism, a feeding/discharging
mechanism for performing feeding/discharging of a print
medium, etc.) for printing data on a print medium, and
an I/F circuit 223 in charge of sending/receiving data
from the data communication part 21.

[0077] The data communication part 21 comprises
a PHY processing part 211 for executing a process in
the physical layer of IEEE1394, a Link processing part
212 for executing a process in the link layer of
IEEE1394, a packet processing part 213 for executing a
process in the transaction layer of IEEE1394, a bus
reset detection part 214 for detecting a bus reset
defined in IEEE 1394, and a job processing part 215 for
processing the data transfer protocol based on SBP-2.
[0078] Here, each element constituting the data
communication part 21 may be implemented as hard-
ware using an integrated logic IC such as ASIC (Appli-
cation Specific Integrated Circuits), FPLA (Field-
Programmable Logic Array) and the like, or may be real-
ized by software utilizing DSP (Digital Signal Proces-
sor). Further, the job processing part 215 may be
realized such that the CPU 221 of the printer main part
22 executes a certain program. In addition, the data
communication part 21 may be provided as a single
device that can be fitted to the printer main part 22.
[0079] The packet processing part 213 comprises a
packet receiving part 216 and a packet generating part
217.

[0080] The packet receiving part 216 comprises a
print data buffer 2163, a general purpose buffer 2162,
and a receiving selector 2161.

[0081] The print data buffer 2163 stores print data
contained in Read Block Response informed from the
computer 1, and sends the stored print data by the byte,
i.e., as parallel data, to the printer main part 22.

[0082] Here, the size of the print data buffer 2163 is
set to be larger (for example, 4 Kbytes) than the prede-
termined data quantity (for example, 2 Kbytes) that can
be transferred in one split transaction and is described
in Read Block Request generated for the printer 2 to
obtain print data from the computer 1 (See the above-
described print execution sequence or the execution
sequence for resuming print data transfer).

[0083] As a time point at which print data stored in
the print data buffer 2163 is send to the printer main part
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22, may be employed, for example, a time point at which
the data is stored in the print data buffer 2163.

[0084] The general purpose buffer 2162 stores data
contained in a packet other than Read Block Response
storing print data.

[0085] The receiving selector 2161 selects a buffer
as a destination of sending a packet received through
the PHY processing part 211 and the Link processing
part 212. In detail, when the received packet is Read
Block Response storing print data, the receiving selec-
tor 2161 selects the print data buffer 2163, and when
the received packet is a packet other than Read Block
Response storing print data, the receiving selector 2161
selects the general purpose buffer 2162. In SBP-2
(Serial Bus Protocol 2), a packet is provided with infor-
mation indicating a kind of the packet. By investigating
such information, the receiving selector 2161 can judge
if the received packet is Read Block Response storing
print data.

[0086] The packet generating part 217 comprises a
packet-for-print-data generating part 2173, a general
purpose packet generating part 2172, and a sending
selector 2171.

[0087] The packet-for-print-data generating part
2173 generates Read Block Request in which a read
start address and a quantity of data to be read is
described and which is used for reading print data from
the computer 1. The packet-for-print-data generating
part 2173 monitors a free capacity of the print data
buffer 2163 of the packet receiving part 216. Then, after
confirming that the print data buffer 2163 has a free
capacity for the read data quantity to be described in
Read Block Request, the packet-for-print-data generat-
ing part 2173 generates that Read Block Request.
[0088] The general purpose packet generating part
2172 generates a packet other than the packet for Read
Block Request for reading print data from the computer
1.

[0089] The sending selector 2171 selects either
one of the packet-for-print-data generating part 2173
and the general purpose packet generating part 2172,
and sends a packet generated by thus-selected packet
generating part to the computer 1 through the PHY
processing part 211 and the Link processing part 212.
[0090] The job processing part 215 comprises an
execution status monitoring part 2151 and a job execu-
tion part 2152.

[0091] With respect to the Command Block Agent
ORSB for transferring the print data read from the compu-
ter 1, the execution status monitoring part 2151 counts
the number of packets of Read Block Requests gener-
ated by the packet-for-print-data generating part 2172 in
accordance with that ORB, and counts the number of
packets of Read Block Responses received from the
computer 1 in response to those Read Block Requests,
until completion of the execution of that ORB.

[0092] The job execution part 2152 analyzes a
packet stored in the general purpose buffer 2162, and
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performs processing in accordance with the contents of
that packet.

[0093] For example, when the packet stored in the
general purpose buffer 2162 is Write Block Request in
which a destination of storing Login ORB/Logout ORB
or Reconnect ORB is described, then, the job execution
part 2152 informs the general purpose packet generat-
ing part 2172 about it, in order to obtain the ORB in
question from the computer 1. Receiving it, the general
purpose packet generating part 2172 generates Read
Block Requests to the number of times required for
reading the ORB whose storage area is described in the
above-mentioned Write Block Request.

[0094] Further, for example, when the packet stored
in the general purpose packet buffer 2162 is Read Block
Response storing Command Block Agent ORB for
transferring print data, then, the job execution part 2152
informs the packet-for-print-data generating part 2173
about it, in order to obtain the print data in the storage
area described by that ORB from the computer 1.
Receiving it, the packet-for-print-data generating part
2173, generates Read Block Requests to the number of
times required for reading the print data whose storage
area is described in the above-mentioned ORB.

[0095] Here, the above-mentioned Read Block
Requests are sequentially generated and sent such
that, when one split transaction is ended, data following
the data read from the computer 1 in that transaction is
read in the next split transaction.

[0096] Further, the job execution part 2152 initial-
izes the packet generating part 217 and the packet
receiving part 216, when a bus reset is detected by the
bus reset detection part 214.

[0097] However, when a bus reset arises while
Command Block Agent ORB for transferring print data
read from the computer 1 is processed, initialization of
the print data buffer 2163 of the packet receiving part
216 is postponed until the reconnection period pre-
scribed by SBP-2 passes, after the bus reset.

[0098] When there arises reconnection from the
computer 1 in that reconnection period, the print data
buffer 2163 is not initialized if the storage area of the
print data indicated by Command Block Agent ORB for
transferring the print data newly read from the computer
1 is same as the storage area of the print data indicated
by the Command Block Agent ORB whose execution is
interrupted by the bus reset. With respect to that ORB,
the job execution part 2152 specifies the storage area of
the print data that has not been obtained yet, excluding
the already-obtained print data (the print data that was
already read before the bus reset), based on the print
data storage area indicated by that ORB and the
number of packets of Read Block Requests or Read
Block Responses at the time when the execution of the
ORB in question was interrupted by the bus reset. Then,
the job execution part 2152 informs the packet-for-print-
data generating part 2173 about it, in order to obtain the
print data that has not been obtained yet, from the com-
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puter 1. Receiving it, the packet-for-print-data generat-
ing part 2173 generates Read Block Requests to the
number of times required for reading the above-men-
tioned print data that has not been obtained yet.

[0099] On the other hand, when reconnection from
the computer 1 does not arise within the reconnection
period prescribed by SBP-2, or when reconnection
arises and the print data storage area indicated by
Command Block Agent ORB for transferring print data
newly read from the computer 1 is different from the
print data storage area indicated by the Command
Block Agent ORB whose execution has been inter-
rupted by the bus reset, then, the print data buffer 2163
is initialized.

[0100] Next, operations of the computer 1 and
printer 2 of the above-described constructions will be
described.
[0101]
described.
[0102] Fig. 8 is a flowchart for explaining the opera-
tion of the computer 1 in the print execution sequence
shown in Fig. 2.

[0103] When the job processing part 115 receives a
print instruction from the computer main part 12, it exe-
cutes the login process shown in Fig. 2 (step S801).
[0104] In detail, the job processing part 115 gener-
ates Login ORB for the computer 1 to log in the printer
2, and stores it into the prescribed storage area. Then,
the job processing part 115 makes the packet generat-
ing part 117 generate Write Block Request in which the
storage area of the Login ORB is described, and sends
it to the printer 2. Thereafter, the packet generating part
117 reads the data required by Read Block Request
received from the printer 2 through the packet receiving
part 116, and sends Read Block Response including
that data to the printer 2. By this, the printer 2 reads the
Login ORB.

[0105] Then, the packet generating part 117 read
the data required by Read Quadlet Request received
from the printer 2 through the packet receiving part 116,
and sends Read Quadlet Response containing that
data to the printer 2. By this, the printer 2 reads the con-
tents of the configuration ROM of the computer 1, and
recognizes GUID (global ID) etc. of the computer 1.
Next, the job processing part 115 obtains Login
Response containing information such as an address
(ORB pointer) on the side of the printer 2, at which
Command Block Agent ORB for transferring the print
data should be written. That Login Response is stored
in the Write Block Request received from the printer 2
through the packet receiving part 116.

First, operation of the computer 1 will be

[0106] Next, the job processing part 115 executes
the print data transfer process shown in Fig. 2 (step
S802).

[0107] In detail, the job processing part 115 gener-

ates Command Block Agent ORB for transferring the
print data, and stores it into the predetermined storage
area. Then, the job processing part 115 makes the
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packet generating part 117 generate Write Block
Request for the printer 2 to read that ORB, and sends it
to the printer 2. Thereafter, the packet generating part
117 reads the data required by Read Block Request
received by the packet receiving part 116, and sends
Read Block Response containing that data to the printer
2. By this, the printer 2 reads the Command Block Agent
ORB.

[0108] Then, the packet generating part 117 reads
the data required by Read Block Request received by
the packet receiving part 116, and sends Read Block
Response containing that data to the printer 2. This
process is repeated until the packet receiving part 116
receives Write Block Response indicating an end of the
process (print data transfer process) in accordance with
the above-mentioned Command Block Agent ORB. By
this, the printer 2 reads the print data.

[0109] Next, the job processing part 115 executes
the Logout process shown in Fig. 2 (step S803).

[0110] In detail, the job processing part 115 gener-
ates Logout ORB for logging out the printer 2, and
stores it into the predetermined storage area. Then, the
job processing part 115 makes the packet generating
part 117 generate Write Block Request for the printer 2
to read that ORB, and sends it to the printer 2. Thereaf-
ter, the packet generating part 117 reads the data
required by Read Block Request received by the packet
receiving part 116, and sends Read Block Response
containing that data to the printer 2. By this, the printer
2 reads the Logout ORB.

[0111] Fig. 9 is a flowchart for explaining the opera-
tion of the computer 1 in the execution sequence for
resuming print data transfer shown in Fig. 3.

[0112] When there arises a bus reset during login to
the printer 2, then, the job processing part 115 detects it
through the bus reset detection part 114 (step S901),
and initializes the packet processing part 113 (step
S902). Owing to the bus reset, the Link processing part
112 performs the tree identification and self-recognition
in cooperation with the other nodes, to obtain the node
IDs.

[0113] Next, the job processing part 115 performs
the printer 2 recognition process shown in Fig. 3 (step
S903).

[0114] In detail, the job processing part 115 makes

the packet generating part 117 generate Read Quadlet
Request, and sends it to a node of any node ID. Then,
by receiving Read Quadlet Response in response to it,
through the packet receiving part 116, the contents of
the configuration ROM is read from that node, and infor-
mation such as GUID is obtained. This process is car-
ried out for all the nodes, to recognize the
correspondence between the newly-allocated node IDs
owing to the bus reset and the nodes. By this, the printer
2 that was logged in before the bus reset is identified.

[0115] Next, the job processing part 115 executes
the reconnection process shown in Fig. 3 (step S904).

[0116] In detail, the job processing part 115 gener-
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ates Reconnect ORB for reconnection to the printer 2,
and stores it into the predetermined storage area. Then,
the job processing part 115 makes the packet generat-
ing part 117 generate Write Block Request for the
printer 2 to read that ORB, and sends it to the printer 2.
Thereafter, the packet generating part 117 reads the
data required by Read Block Request received by the
packet receiving part 116, and sends Read Block
Response containing that data to the printer 2. By this,
the printer 2 reads the Reconnect ORB.

[0117] Next, the job processing part 115 executes
the print data transfer resuming process shown in Fig. 3
(step S905).

[0118] In detail, the job processing part 115 gener-
ates Command Block Agent ORB in which a print data
transfer instruction and the storage area for the print
data to be transferred are described, and stores it into
the predetermined storage area. Then, the job process-
ing part 115 makes the packet generating part 117 gen-
erate Write Block Request for the printer 2 to read that
ORB, and sends it to the printer 2. Thereafter, the
packet generating part 117 reads the data required by
Read Block Request received by the packet receiving
part 116, and sends Read Block Response containing
that data to the printer 2. By this, the printer 2 reads the
Command Block Agent ORB.

[0119] Then, the packet generating part 117 reads
the data required by Read Block Request received by
the packet receiving part 116, and sends Read Block
Response containing that data to the printer 2. This
process is repeated until the packet receiving part 116
receives Write Block Response indicating an end of the
process (print data transfer process) in accordance with
the above-mentioned Command Block Agent ORB. By
this, the printer 2 reads the print data.

[0120] When there arises a bus reset during the
print data transfer process shown in Fig. 2, i.e., when a
bus reset arises between the sending of Write Block
Request for the printer 2 to read Command Block Agent
ORB and the receiving Write Block Response indicating
the end of the processing in accordance with that ORB,
then, the job processing part 115 makes the packet
generating part 117 generate Write Block Request
again for the printer 2 to read the above-mentioned
Command Block Agent ORB whose execution was
interrupted, and sends it to the printer 2.

[0121] Next, the job processing part 115 executes
the logout process shown in Fig. 3 (step S906).

[0122] In detail, the job processing part 115 gener-
ates Logout ORB for logging out the printer 2, and
stores it into the predetermined storage area. Then, the
job processing part 115 makes the packet generating
part 117 generate Write Block Request for the printer 2
to read that ORB, and sends it to the printer 2. Thereaf-
ter, the packet generating part 117 reads the data
required by Read Block Request received by the packet
receiving part 116, and sends Read Block Response
containing that data to the printer 2. By this, the printer
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reads the Logout ORB.

[0123] Next, the operation of the printer 2 will be
described.

[0124] Fig. 10 is a flowchart for explaining the oper-
ation of the printer 2 in the print execution sequence
shown in Fig. 2.

[0125] First, the job execution part 2152 executes

the login process shown in Fig. 2 (step S1001).

[0126] In detail, when the job execution part 2152
receives Write Block Request in which the storage area
of the Login ORB is described from the computer 1
through the general purpose buffer 2162, then, the job
execution part 2152 makes the general purpose packet
generating part 2172 generate Write Response, and
sends it to the printer 2. Then, the job execution part
2152 makes the general purpose packet generating
part 2172 generate Read Block Requests to the number
of times required for reading the Login ORB whose stor-
age area is described in Write Block Request, and
sends them to the computer 1. In response to it, the job
execution part 2152 receives Read Block Responses
through the general purpose buffer 2162. By this, the
Login ORB is read from the computer 1.

[0127] Next, when reading of the Login ORB is
ended, the job execution part 2152 makes the general
purpose packet generating part 2172 generate Read
Quadlet Request, sends it to the computer 1, and, in
response to it, receives Read Quadlet Response
through the general purpose buffer 2162. By this, the
contents of the configuration ROM of the computer 1 is
read, and GUID etc. of the computer 1 is obtained, to
identify the computer 1 that has logged in.

[0128] Then, the job execution part 2152 generates
Login Response containing information such as an
address (ORB pointer) on the side of the printer 2 at
which Command Block Agent ORB describing a print
data transfer instruction and the storage area for the
print data to be transferred is stored, makes the general
purpose packet generating part 2172 generate Write
Block Request containing the Login Response, and
sends it to the computer 1. Thereafter, the job execution
part 2152 makes the general purpose packet generat-
ing part 2172 generate Write Block Request containing
data indicating that the process of the Login ORB is
ended, and sends it to the computer 1.

[0129] Next, the job execution part 2152 executes
the print data transfer process shown in Fig. 2 (step
S1002).

[0130] In detail, when the job execution part 2152

receives Write Block Request indicating the storage
area of the Command Block Agent ORB in which the
print data transfer instruction and the storage area of
the print data are described, from the computer 1
through the general purpose buffer 2162, then, the job
execution part 2152 makes the general purpose packet
generating part 2172 generate Write Response, and
sends it to the computer 1. Then, the job execution part
2152 makes the general purpose packet generating
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part 2172 generate Read Block Request for reading the
Command Block Agent ORB from the computer 1. The
Command Block Agent ORB is read from the storage
area described in the Write Block Request. Then, the
job execution part 2152 sends the generated Read
Block Request to the computer 1, and receives Read
Block Response in response to it, from the general pur-
pose buffer 2162. By this, the Command Block Agent
ORB is read from the computer 1.

[0131] Next, in order to obtain the print data in the
storage area indicated by the Command Block Agent
ORB read from the computer 1, the job execution part
2152 makes the packet-for-print-data generating part
2173 generate Read Block Request. Then, in response
to that Read Block Request, Read Block Response is
received from the computer 1, and it is stored into the
print data buffer 2163. By this, the print data in the stor-
age area indicated by the above-mentioned ORB is
received.

[0132] When reading of the print data of the storage
area indicated by the Command Block Agent ORB is
ended, then, the job execution part 2152 makes the
general purpose packet generating part 2172 generate
Write Block Request indicating that the processing of
the above-mentioned Command Block Agent ORB is
ended, and sends it to the computer 1.

[0133] Next, the job execution part 2152 executes
the logout process shown in Fig. 2 (step S1003).
[0134] In detail, the job execution part 2152
receives Write Block Request indicating the storage
area for the Logout ORB from the computer 1 through
the general purpose buffer 2162. Then, in order to read
the Logout ORB from the storage area indicated by the
Write Block Request, the job execution part 2152
makes the general purpose packet generating part
2172 generate Read Block Request, sends it to the
computer 1, and, in response to it, receives Read Block
Response through the general purpose buffer 2162. By
this, the Logout ORB is read from the computer 1.
[0135] When reading of the Logout ORB is ended,
the job execution part 2152 makes the general purpose
packet generating part 2172 generate Write Block
Request indicating that the processing of the Logout
ORB is ended, and sends it.

[0136] Fig. 11 is a flowchart for explaining the oper-
ation of the printer 2 in the execution sequence for
resuming print data transfer shown in Fig. 3.

[0137] When a bus reset arises during login of the
computer 1, then, the execution status monitoring part
2151 detects it through the bus reset detection part 214
(step S1101), and initializes each part except for the
print data buffer 2163 of the packet processing part 213
(step S1102).

[0138] Owing to the bus reset, the Link processing
part 212 performs the tree identification and self-recog-
nition in cooperation with the other nodes, to obtain the
node IDs. Further, when Read Quadlet Request is sent
from the computer 1 owing to the printer 2 recognition
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process shown in Fig. 3, the packet processing part 213
receives it through the general purpose buffer 2162, and
reads the data required by that Request. Then, Read
Quadlet Response containing that data is generated in
the general purpose packet generating part 2172, and
sent to the computer 1. By this, the computer 1 is
informed of information such as GUID described in the
configuration ROM of the printer 2.

[0139] Next, after the detection of the bus reset, the
execution status monitoring part 2151 judges if there is
a reconnection request within the reconnection period
prescribed by SBP-2 (steps S1103 and S1104).

[0140] In detail, the job execution part 2152 investi-
gates the packet stored in the general purpose buffer
2162, and make a judgment based on whether Write
Block Request indicating the storage area of Reconnect
ORSB is received from the computer 1 within the recon-
nection period prescribed by SBP-2.

[0141] In a case where reconnection is not
requested within the reconnection period prescribed by
SBP-2, the print data buffer 2163 is initialized (step
S1105), and the processing is ended.

[0142] On the other hand, when the computer 1
requests reconnection within the reconnection period
prescribed by SBP-2, then the job execution part 2152
executes the reconnection process shown in Fig. 3 to
recognize the computer 1 as the node that has
requested the reconnection (step S1106).

[0143] In detail, when the job execution part 2152
receives Write Block Request indicating the storage
area of Reconnect ORB from the computer 1, the job
execution part 2152 makes the general purpose packet
generating part 2172 generate Write Response, and
sends it to the computer 1. Then, the job execution part
2152 makes the general purpose packet generating
part 2172 generate Read Block Request for reading
Reconnect ORB, from the storage area described by
Write Block Request. The job execution part 2152
sends the generated Read Block Request to the com-
puter 1, and, in response to it, receives Read Block
Response from the general purpose buffer 2162. By
this, Reconnect ORB is read from the computer 1.
[0144] Next, when reading of Reconnect ORB is
ended, the job execution part 2152 makes the general
purpose packet generating part 2172 generate Read
Quadlet Request, sends it to the computer 1, and, in
response to it, receives Read Quadlet Response from
the general purpose buffer 2162. By this, the contents of
the configuration ROM of the computer 1 is read, and
GUID etc. of the computer 1 is obtained. By this, the job
execution part 2152 recognizes the node requesting the
reconnection as the computer 1 that logged in before
the bus reset.

[0145] Thereafter, the job execution part 2152
makes the general purpose packet generating part
2172 generate Write Block Request containing data
indicating that the processing of Reconnect ORB is
ended, and sends it to the computer 1.
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[0146] Next, the job execution part 2152 executes
the print data transfer resuming process shown in Fig. 3
(steps S1107 - S1111).

[0147] In detail, when the job execution part 2152
receives Write Block Request indicating the storage
area of Command Block Agent ORB in which the print
data transfer instruction and the storage area of the
print data to be transferred are described, then, the job
execution part 2152 makes the general purpose packet
generating part 2172 generate Write Response, and
sends it to the computer 1. Then, the job execution part
2152 makes the general purpose packet generating
part 2172 generate Read Block Request for reading the
Command Block Agent ORB from the storage area
described in the Write Block Request, sends it to the
computer 1, and, in response to it, receives Read Block
Response from the general purpose buffer 2162. By
this, the Command block Agent ORB for transferring the
print data is read from the computer 1 (step S1107).
[0148] Next, if the Command Block Agent ORB for
transferring the print data is retained in the execution
status monitoring part 2151, the job execution part 2152
obtains that ORB and compares it with the Command
Block Agent ORB obtained in the step S1107 (step
S1108).

[0149] As described above, with respect to the
Command Block Agent ORB for transferring the print
data read from the computer 1, the execution status
monitoring part 2151 counts the number of packets of
Read Block Requests generated by the packet-for-print-
data generating part 2173 in accordance with that ORB,
and counts the number of packets of Read Block
Responses received from the computer 1 in response to
those Read Block Requests, until completion of the exe-
cution of that ORB. Accordingly, when the execution of
that ORB is interrupted by a bus reset, the execution
status monitoring part 2151 retains the number of pack-
ets of Read Block Requests generated by the packet-
for-print-data generating part 2173 in accordance with
that ORB until the bus reset and the number of packets
of Read Block Responses received from the computer 1
in response to those Read Block Requests, with respect
to that ORB.

[0150] In a case where, as a result of the compari-
son in the step S1108, the print data storage area indi-
cated by the Command Block Agent ORB retained in
the execution status monitoring part 2151 is same as
the print data storage area indicated by the Command
Block Agent ORB obtained in the step S1107, the job
execution part 2152 performs the following process, in
order to ensure the continuity of the print data between
before and after the bus reset.

[0151] Namely, with respect to the Command Block
Agent ORB obtained in the step S1107, the job execu-
tion part 2152 specifies the storage area of the print
data that has not been obtained yet, excluding the
already-obtained print data (the print data that was
already read before the bus reset), based on the print
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data storage area (actually, which is specified by the
start address and the transfer data quantity) indicated
by that ORB and the number of packets of Read Block
Requests or Read Block Responses retained in the exe-
cution status monitoring part 2151.

[0152] Then, in order to obtain the print data that
has not been obtained yet from the computer 1, the job
execution part 2152 makes the packet-for-print-data
generating part 2173 generate Read Block Requests to
the number of times required for reading the print data
that has not been obtained yet, and send them to the
computer 1. Then, in response to those Read Block
Requests, Read Block Responses are received from
the computer 1, and stored into the print data buffer
2163. By this operation, only the print data that has not
been obtained yet is received (step S1109).

[0153] The execution status monitoring part 2151
clears the contents of the counting when the execution
of the Command Block Agent ORB for transferring the
print data is completed. Then, when new Command
Block Agent ORB for transferring print data is executed,
the execution status monitoring part 2151 starts count-
ing.

[0154] On the other hand, in a case where the exe-
cution status monitoring part 2151 does not retain Com-
mand Block Agent ORB for transferring print data, or
that, as a result of the comparison in the step S1108,
the print data storage area indicated by the Command
Block Agent ORB retained in the execution status mon-
itoring part 2151 is different from the print data storage
area indicated by the Command Block Agent ORB
obtained in the step S1107, then, the job execution part
2152 makes the packet-for-print-data generating part
2173 generate Read Block Request, and sends it to the
computer 1, in order to obtain, from the computer 1, the
print data of the storage area indicated by the Com-
mand Block Agent ORB obtained in the step S1107.
Then, in response to that Read Block Request, Read
Block Response is received from the computer 1, and
stored into the data buffer 2163. By this, the print data of
the storage area indicated by the above-mentioned
ORB is received (step S1110).

[0155] Next, when the process of the step S1109 or
S1110 for reading the print data is ended, the job execu-
tion part 2152 makes the general purpose packet gen-
erating part 2172 generate Write Block Request
indicating that the processing of the Command Block
Agent ORB obtained in the step S1107 is ended, and
sends it to the computer 1 (step S1111).

[0156] Next, the job execution part 2152 executes
the logout process shown in Fig. 3 (step S1112).
[0157] In detail, the job execution part 2152
receives Write Block Request indicating the storage
area of Logout ORB, from the computer 1 through the
general purpose buffer 2162. Then, in order to read the
Logout ORB from the storage area indicated by the
Write Block Request, the job execution part 2152
makes the general purpose packet generating part
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2172 generate Read Block Request, sends it to the
computer 1, and, in response to it, receives Read Block
Response through the general purpose buffer 2162. By
this, the Logout ORB is read from the computer 1.

[0158] When the process of reading the Logout
ORB is ended, the job execution part 2512 makes the
general purpose packet generating part 2172 generate
Write Block Request containing data indicating that the
processing of the Logout ORB is ended, and sends it to
the computer 1.

[0159] In the above, one embodiment of the present
invention has been described.

[0160] According to the printer 2 of the present
embodiment, when a request of the reconnection proc-
ess defined in SBP-2 is received from the computer 1
that informed Command Block Agent ORB whose exe-
cution was interrupted by a bus reset, and further, the
same Command Block Agent ORB as the interrupted
Command Block Agent ORB is received, then the job
execution part 2152 specifies the storage area of the
data that has not been obtained yet, excluding the data
obtained before the bus reset, out of the data of the stor-
age area described in that ORB in accordance with the
number of sending Read Block Request or the number
of receiving Read Block Response at the time when the
execution of the ORB is interrupted, which was counted
by the execution status monitoring part 2151. Then, the
job execution part 2152 makes the packet-for-print-data
generating part 2173 generate Read Block Requests to
the number of times required for reading that specified
data that has not been obtained, and sends them to the
computer 1.

[0161] Further, with respect to the print data con-
tained in Read Block Responses sent by the computer
1 in response to those Read Block Requests, the
receiving selector 2161 stores that data into the print
data buffer 2163. Even when a bus reset arises, the job
execution part 2152 does not immediately initialize the
print data buffer 2163, but initializes it if there does not
arise reconnection from the computer 1 within the
reconnection period defined in SBP-2, after completion
of the bus reset.

[0162] By such operation, the printer 2 can ensure
the continuity of the print data, which is stored in the
print data buffer 2163, without repeating the same data,
even when receiving is interrupted by a bus reset.
Accordingly, for example, even in a case of a serial
printer such as an ink jet printer, which starts printing on
receiving print data for one line (one scan of a print
head), it does not happen that same print data is printed
repeatedly after a bus reset.

[0163] Further, in the present embodiment, the size
of the print data buffer 2163 is set to a value (for exam-
ple, 4 Kbytes) larger than a predetermined data quantity
(for example, 2 Kbytes) that can be transferred in one
split transaction described in Read Block Request gen-
erated for the printer 2 to obtain the print data from the
computer 1. Owing to this, print data of Read Block
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Response sent from the computer 1 in response to that
Read Block Response is stored in the print data buffer
2163 at one time. Accordingly, the execution status
monitoring part 2151 can monitor the execution status
of the job (print data transfer/transfer resuming process)
caused by Command Block Agent ORB, by counting the
number of sending Read Block Requests or the number
of receiving Read Block Responses, thus making the
monitoring easy.

[0164] In the present embodiment, in order to mon-
itor the execution status concerning Command Block
Agent ORB, both the number of sending Read Block
Requests for reading print data of the storage area
described in the Command Block Agent ORB and the
number of receiving Read Block Responses as
responses to those Requests are counted. However,
either one may be counted. Or, the execution status of
Command Block Agent ORB may be monitored by
counting the total byte number of the print data con-
tained in the mentioned Read Block Responses. This
can be realized, for example, by counting the byte
number of data inputted into the print data buffer 2163.
[0165] Further, in the present embodiment, data
communication is performed with a partner apparatus
through the serial interface based on IEEE1394 and in
accordance with the data transfer protocol based on
SBP-2. However, the present invention is not limited to
this. For example, the present invention can be widely
applied to other data transfer protocols, such as DPP
(Direct Printer Protocol) in which data transfer may be
interrupted owing to a certain event.

[0166] Further, the data communication apparatus
of the present invention is not limited to a printer. The
present invention can be applied to various devices to
be connected, such as a scanner and a digital video
camera.

[0167] As described above, according to the
present invention, it is possible to receive data for which
continuity is ensured, without receiving the same data
repeatedly.

Claims

1. A data communication apparatus for performing
data communication with a partner apparatus
through a communication line, said data communi-
cation apparatus comprising:

job execution means for receiving data from the
partner apparatus, for executing a job; and

job management means for managing an exe-
cution status of said job;

wherein:

when a job whose execution was interrupted by
a given event is to be resumed, said job man-
agement means instructs said job execution
means to resume the job, while presenting an
execution status at a time when the execution
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of the job was interrupted; and

said job execution means refers to the execu-
tion status at the time when the execution of the
job was interrupted, for receiving only data
required for executing a non-processed part of
the job, said execution status being presented
by said job management means, relating to the
job about which the instruction of resuming has
been given.

2. The data communication apparatus according to
Claim 1, wherein:

said data communication apparatus performs
communication with the partner apparatus
through a serial interface based on IEEE (The
Institute of Electrical and Electronics Engi-
neers, Inc.) 1394 and in accordance with a data
transfer protocol based on SBP-2 (Serial Bus
Protocol 2);

said job execution means follows ORB (Opera-
tion Request Block), which is received from the
partner apparatus as a job and contains data
indicating a storage area of data to be trans-
ferred from said partner apparatus to said data
communication apparatus, in order to generate
and send Read Block Request that indicates a
read start address and a predetermined read
data quantity to the partner apparatus, and
receives, in response, Read Block Response
that contains read data, so that the job execu-
tion means sequentially reads the data by the
predetermined data quantity from any address,
so as to receive the data in the storage area
indicated by said ORB; and

when said job management means instructs
said job execution means to resume execution
of the ORB whose execution was interrupted
by a given event, then, the job execution means
refers to the execution status presented from
said job management means relating to the
time when the execution of said ORB was inter-
rupted, in order to generate Read Block
Requests required for receiving data that has
not been obtained yet, excluding data that has
already obtained, out of the data in the storage
area indicated in said ORB, to send said Read
Block Requests to the partner apparatus, and
to receive Read Block Responses as
responses to said Read Block Requests.

3. The data communication apparatus according to
Claim 2, wherein:

said data communication apparatus further
comprises bus reset detection means for
detecting a bus reset defined by IEEE1394, as
said given event;
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said job management means comprises:

means for managing the execution status of
said ORB by knowing ORB under execution by
said job execution means and at least one of: a
number of sending Read Block Requests gen-
erated to execute said ORB, a number of
receiving Read Block Responses received
from the partner apparatus as responses to
said Read Block Requests, and a total byte
number of read data contained in said Read
Block Responses; and

instruction means for giving instruction to said
job execution means to resume the execution
of said ORB when a reconnection process
defined by SBP-2 is requested from the partner
apparatus that sent the ORB whose execution
was interrupted by a bus reset detected by said
bus reset detection means and, thereafter, a
same ORB as said interrupted ORB is sent
again, said instruction being given by present-
ing at least one of: a number of sending Read
Block Requests, a number of receiving Read
Block Requests, and a total byte number of
received data contained in said Read Block
Responses, at the time when the execution of
said ORB was interrupted; and

when said job management means gives
instruction of resuming said ORB, said job exe-
cution means generates Read Block Requests
required for receiving the data that has not
been obtained yet, excluding the data that has
already obtained, out of the data in the storage
area indicated in said ORB, specifying said
data that has not been obtained yet by at least
one of: the number of sending Read Block
Requests, the number of receiving Read Block
Responses, and the total byte number of the
received data contained in said Read Block
Responses, at the time when the execution of
said ORB was interrupted, those numbers
being presented by said job management
means; and said job execution means sends
the generated Read Block Requests to the
partner apparatus, and receives Read Block
Responses in response.

4. The data communication apparatus according to
Claim 3, wherein:

said data communication apparatus further
comprises a buffer for storing data contained in
Read Block Response corresponding to Read
Block Request for executing the ORB received
by said job execution means; and

data stored in said buffer is not cleared even
when a bus reset is detected by said bus reset
detection means.



27 EP 1 039 368 A2

5. The data communication apparatus according to
Claim 4, further comprising:

reset means that clears the data stored in said
buffer, when a request of said reconnection 5
process is not received within a predetermined
period from the partner apparatus that sent the
ORB whose execution was interrupted by a bus
reset, after said bus reset is detected by said

bus reset detection means. 10

6. The data communication apparatus according to
Claim 5, wherein:

a size of the data contained in Read Block 15
Response corresponding to Read Block
Request for executing the ORB received by
said job execution means is smaller than a size
of said buffer.
20
7. The data communication apparatus according to
Claim 5, wherein:

said job execution means sends the partner
apparatus Read Block Request generated for 25
executing said ORB after a free capacity of said
buffer becomes larger than the read data quan-

tity indicated in said Read Block Request.

8. A printer provided with the data communication 30
apparatus according to Claim 5, wherein:

said buffer sends the stored data to a printer
main part by the byte.
35

40

45

50

55

15



EP 1 039 368 A2

FIG.1

/| J°
L IEEE1394
COMPUTER L SCANNER
|IEEE1394 / 2
PRINTER
4
IEEE1394
DIGITAL 3

VIDEO CAMERA

16



EP 1 039 368 A2

COMPUTER 1 \vp1e BLOCK REQUEST T HINTER 2
(INSTRUCTION TO READ LOGIN ORB)_ |\
- WRITE RESPONSE
< READ BLOCK REQUEST
READ BLOCKRESPONSE____
READ QUADLET REQUEST s
READ QUADLET RESPONSE
WRITE BLOCK REQUEST
- (LOGIN RESPONSE)
J
< WRITE BLOCK REQUEST
1002
/\/

WRITE BLOCK REQUEST (INSTRUCTION
TO READ COMMAND BLOCK AGENT OiB) )
WRITE RESPONSE
READ BLOCK REQUEST
PRINT
READ BLOCK RESPONSE > >

DATA
< READ BLOCK REQUEST TRANSFER

READ BLOCK RESPONSE > PROCESS

WRITE BLOCK REQUEST

1003
S
WRITE BLOCK REQUEST ( INSTRUCTION

TO READ LOGOUT ORB) > A

WRITE RESPONSE
READ BLOCK REQUEST

READ BLOCK RESPONSE

<
<

LOGOUT
—» | ( PROCESS

WRITE BLOCK REQUEST

17



EP 1 039 368 A2

FIG. 3

COMPUTER 1 PRINTER 2
READ QUADLET REQUEST >
<«——BEAD QUADLET RESPONSE PRINTER 2
: RECOGNITION
READ QUADLET REQUEST > PROCESS BY
READ QUADLET RESPONSE COMPUTER 1

<« WRITE BLOCK REQUEST - %1004
(INSTRUCTION TO READ RECONNECT CﬁB) )
< WRITE RESPONSE

READ BLOCK REQUEST
READ BLOCK RESPONSE

READ QUADLET REQUEST
READ QUADLET RESPONSE >

RECONNECTION
> PROCESS

<

WRITE BLOCK REQUEST
(LOGIN RESPONSE)

< WRITE BLOCK REQUEST )

WRITE BLOCK REQUEST 1005

(INSTRUCTION TO READ” \

COMMAND BLOCK AGENT ORB)

WRITE RESPONSE

READ BLOCK REQUEST

READ BLOCK RESPONSE N PRINT DATA
TRANSFER

READ BLOCK REQUEST RESUMING
READ BLOCK RESPONSE PROCESS

<
<

<«

WRITE BLOCK REQUEST )
WRITE BLOCK REQUEST 1006
(INSTRUCTION TO READ LOGOUT ORB),, |
WRITE RESPONSE
READ BLOCK REQUEST

READ BLOCK RESPONSE > LOGOUT
: PROCESS

<
<

WRITE BLOCK REQUEST

18



TO PRINTER 2

EP 1 039 368 A2

FIG. 4

COMPUTER

/’/11

-t

113 DATA
1~ COMMUNICATION

TO SCANNER 3

1Hvd DNISS300Hd AHd N\ =

PACKET PART
PROCESSING
PART

- 116
PACKET

1HVd DNISS3D0Hd MNIT W —
N

RECEIVING

PART
1 117

PACKET
GENERATING
PART

114 115

ARG

BUS RESET JOB

DETECTION PROCESSING
PART PART

ldvd

U1 NIV HILNNOD

—
N

=3

19




EP 1 039 368 A2

FIG. 5
121 122 123
CPU MEMORY
* f EXTERNAL
STORAGE
128 + DEVICE'
2|  INTERFACE
L
11 124
2 ] 1 ¢
DATA INPUT | | DISPLAY
ATI
COMM,LD’;'::{CT TION 1 ONIT UNIT READER
N AN \/\ XI\

AN 126 127 f

TO PRINTER2 TO SCANNER 3 @

125

20



EP 1 039 368 A2

FIG. 6

PRINTER

21 DATA COMMUNICATION
NV PART

PACKET PROCESSING PART

2161 PACKET 216
\A_ RECEIVING PART

- w2163 /b/
PRINT DATA
BUFFER

A 2162

= GENERAL

PURPOSE
BUFFER

213

N
pare
N

TO
COMPUTER 1

HO10373S ONIAIFO3Y

PACKET GENERATING
PART

1Hvd NIVIN H31NIHd

TO
DIGITAL VIDEO
CAMERA 4

LHVd ONISSFOOHd AHd [, 3
LUVd ONISSTOOHA NI [

PACKET-FOR-
PRINT-DATA 5
| | GENERATING PART ||

N AV
n

—2173

GENERAL ]

PURPOSE ri\m 25
PACKET T

GENERATING PART

2171

HO10313S ONIAN3S

214 JOB PROCESSING PART

W EXECUTION 215
% BUS RESET i STATUS EXEJCCL)JBHON I
DETECTION MONITORING PART
PART PART

L

2151 2152~

21



21

N

DATA
COMMUNICATION
PART

EP 1 039 368 A2

FIG. 7
221 222
CPU MEMORY
7
v v '
VP PRINTER ENGINE
CIRCUIT

N

223

22

?

224




EP 1 039 368 A2

FIG. 8

START

801
LOGIN PROCESS [V
v 802
PRINT DATA dh
TRANSFER PROCESS

I 803

LOGOUT PROCESS v~

23



EP 1 039 368 A2

FIG. 9

( START )

901

IS A RESET
DETECTED

INITIALIZATION [~ 902

I

PRINTER 2 L1~ 903
RECOGNITION
PROCESS

RECONNECTION [~ 904

PROCESS

!

PRINT DATA L+~ 905
TRANSFER
RESUMING

PROCESS

I

LOGOUT PROCESS v~ 906

END

24



EP 1 039 368 A2

FIG. 10

START

LOGIN PROCESS [+~ 1001

I

PRINT DATA L1~ 1002
TRANSFER
PROCESS

v

LOGOUT PROCEss [+~ 1003

25



INITIALIZATION OF
EACH PART EXCEPT FOR
PRINT DATA BUFFER

e
" S1103

IS THERE
RECONNEC-

RECONNEC-
TION PERIOD

EP 1 039 368 A2

FIG. 11
$1106

v v/

RECONNECTION PROCESS
PRINT DATA TRANSFER

RESUMING PROCESS §, /™~ S1107

ORB FOR
TRANSFERRING PRINT
DATA IS READ FROM
COMPUTER 1

S1108

S THE READ ORB
SAME AS ORB
RETAINED BY THE
EXECUTION
STATUS
MONITORING PART
21517

Yes

S1110

S1109
A~

N x
° ASSED? DATA THAT HAS
vesT  sq10s NOT OBTAINED YET ALL DATA IN THE
IS READ, OUT OF AREA INDICATED
, THE DATA IN THE BY THE ORB IS
INITIALIZE AREA INDICATED READ
PRINT DATA B THAT ORB ST
BUEFER ——— v
COMPUTER 1 IS
INFORMED ABOUT
THE END OF
PROCESSING OF
THAT ORB
51112 ~—~ LOGOUT PROCESS

26



	bibliography
	description
	claims
	drawings

